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Lhakhoed Aireraft Corps Bngimsering Study ()
FoOr-Boot RS~
| Sun-Yalley,-Calilosnis Chungs Proposal O STATINTL
- %o, Date Affooted Aotivitien:
LAC « 1 Rev, #1 3=5=59 WSPO Preject ‘
Name of Mujor Component Part o7 Jowet Subassembly Fart No. & Wodel o Type
Airplanse Autopilet :
Title of Proposals y1pTLOT CONTROL & RELIABILITY -
STATINTE -
Nature of Preposals
IAC instrument an airplane at EAFB for the purpose of determining
autopllot malfunctions and fixes for same, This program will involve approxi-
mately 10 flights spread over | = 6 weeks, Included in the Li = 6 weeks is ona
STAT|NT|L¥§:I‘ raquiredir.o calibrate and check their system previous to start of
gh'ta. .
- STATINTL
(cont, attached page)
Reason for Proposal: ‘ ‘
In the past four years of flight operation|  |Autopilot has had inconsistent
operating charscteristies. The purpose of this study is to find ways and means
of improving the sutopilot stability end reliebility, STATINTL
- We reccmmended that the following be jointly investigated by LAC
, (cont. on attached pages)
Betimatod Cost and Time Imvolved $20,000.00 - See Cost Recap on Page 2
Mditional Funding Reguired None
Retimated Cost for Kits or Parts
Additional Funding Bequired None
Items Affected by Proposals T §) Safety () Wimsiom £ Performance
Effectiveness
@ Operating (J Inter- O veight or O Tools & Suppors
FProoedure changesdilivy Veight & Bal, Equipment
) Muintenance () Service O Plilete XE&X O 0'Hawd O rarte
Proesdire Life Bandboek Manual Manmal Cataleg
Bst. Man/Ers. Req'd. to Aocomplish Changs in Field '
Sowroe Of Parts For kit Avallability
< Spares Affected Disposition
Initiated B3 Approved W3PO
14C : Project
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‘m Revised 3=10=59 to inolude cost estimate, Page 1 of §
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Rature of Proposal {conte)

14C wAll have specisl Trim Servo control, mach amplifier,

Teworked roll trim servo and engineer ready to start this test on

about March 23, Costs of in-plant engineering rewcrking above unlts are
absorbed by as product improvement, Only ocst additional to flight
test 13 19ld engineer services for tesi,

Cwrapnb-svorall -Llight -test <aan -boure and -eeete -will-not -luevesse 48 -
»osilt-of -pusniag-thooe ~Aoste,

Cost Estinste
| ! $ 3,000
E81pn Coverage 2,500
14,500

Flight Test

Total $20,000

Authorization required but no additional funding, Present SP-1918 funding
seems sufficient to cover these costs, Propose that cost be divided between
Customers 1 and 2,
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' Resson for Proposal (cont.)

-’ 1.
2.
3.

he

All of the flight complaints and U.R. malfunctions.

Availability of better quality components and/or tetter
quality controel.

Improvement of cirouit ataﬁility characteristics to provide
conniatent serve outputs, .

Flight tests as required to accomplish tesk.

The pilots reported the following malfumctions:

1.

PITCH: VWhen the mach sensor is not engaged, the pitch trim mmst
be oomstantly adjusted. It is easier to fly the airplane menually
than to be continually readjusting the FITCH TRIM of the autopilot.

Pilots estimate that pitch correction is required every 30 seconds,
The autopilot ap ntly needs a better wertical reference since
the alrspeed vary 2 or 3 knots,

BOLL: Alrplane will not assume heading after & turn on auto-
pllot witheut waiting 3 to 5 mimites,

If the roll exis is trimmed by the pilot, in order to hasten
recovery from the turn, then the autopilot will be maladjusted
5 minutes later,

CALIBRATION: Autopilot varles from day to day and during a
flight, & pllot msy report an airplane and autopilot as satis-
factory, and then the next day ths same pilot flying the same
airplane and asutopilot may report the autopilot as entirely
unsatisfactory. The autopilots ere not comsistent and reguire
calibration after 80% of all flights,

The recent Service Bulletin to improve the pltch trim serve did not
#fix* the trouble, The service bulletin served only to meke the
installation less dangerous.

Even though the maoh sensor helps the pitch trim of the autopllet,
it too is inconsistent.

In some ceses the autopilot would not stabilisze in the early part
of the flight but would improve after 2 or 3 hours of flight and
would perform with near perfectlon for the remainder of the flight.
On subssgjuent flights, the equipment would usually be erratic.

The following U.R.'s have been examined and the complaints snd baslie causes
will be investigated.

2o
A4
3
he
Se
6.
g
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™ Ry NO.
g2
Serial

58-588

58=835

58839

846

58=57

58=403
Serial

5804,
Serial

58611
Serial

58-69

DATE
3/26/58

5/23/58
5/29/58
6/17/58

6/18/58

n/23/58
7/23/58
4f7/58

4/18/58

4/18/58

3/26/58

3/26/58

5/8/58

Lf30/58

ZESCRIFTION

COMPLAINT

%ier = Gyro Control Yaw asignal appeared

Amplifier - Gyro
Control 2007

Control Amplifier

Control Amplifier

Control Amplifier

Control Amplifier
Gontrol Amplifier
mght Controller
Flight Controller
l‘ligh‘b Controller
!‘11 ¢+ Controller
2&6
Flight Controller
27065

Flight Controller
27021

Trin Contrel

with no yaw
displacement.

Would not fly lewvel,
Ship went Nose UP
or Hose DOWN

Could not keep wings
level - not enough
roll trin.

Turn Inch -
inoperetive,

During P.E.
inspection, Goes
hard over in roll,

Goes hard over in
roll.

Would not hold
heading.

A.P, would not stay
engsged in ®CH®
poeitiom.

Ho PITCH
synchronigation,

A.P. would not
engage.

No signal from

pitoh commmnd lmob,. -

No pitch
synchronization,

No piteh
synchronizetion.

Antomatic taim
TUns awRye

o ‘ roved For Release 2002/06/13 : CIA-RDP81B00878R000600010069-5
- Reason for Proposaf p&m‘gﬁ S ' ~

SAUSE
Potentlometear
K101, R104 &

R107 not grounded.
R11l5 was not
installed,

Defective
vertiocal gyro.

Internal _
flilm AP .
ocont. amp.

Defective turn
motoTr.

Defective
control &.F.

AMps
Defective roll
oantyro) followup.

Defective control
A.P. & Gyro,

Unknown

Unknown
Thknown

Open roter in
pitch learayn.
Presupe gear
malfunction,

Fresume gear
melfunction,

Approved For Release 2002/06/13 : CIA-RDP81B00878R000600010069-5

Page A

HOURS
4300

Unk,
nk,

60110
8100
since
aim.
330310

110120

Unk.

Unk.

05300

Unk,
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. Reasen for ProposAPpfenst,h AR 78F,

“&" EQ'
58692
Serial
58-693
Serial

58-22

5870

58252

5836

58453

58251

6/20/58 Trim Control During Bench Check  Unknown
2681 sticking X102 Relay

was found,

5/29/58 Trim Gontrol During Bench Check, Unknown

10015 Down Trim Relay

stuch in open position.

2/1/5¢ Trim Control Caused elevator trim Up Trim Relay
tab to drive full atioking.
Hoso UP. A.P. engaged
4 times - sach time
full Nose UP trim,

5/5/5% Centrol Mech Sensor Mach Sensor Unimown

inoperative.

3/7/58 YMech Gontroller Moech Sensor had no  Found to Dbe

affect in flight. completely dead.

3/28/58 Mach Amplifier A.P. could not be Unknown

engeged, Mach amp
caused A.P. 2 amp
A" phase fuse blow,

LI4/58  Vertieal Gyro Hard over in roll.  Vertical gyre
would not fully
erect.

2/13/58 Rate Gyro Adroraft pitches Rate Gyro was

with A.P. engaged. laaking fiuid
bedly. Needs
better sealing
methods,

4/3/58 Rate Gyro Cause eircraft to Pitch rate gyro

oscillate in piteh  campletely
axis -~ osoillation inoperative.
large and slow.

L/4L/58 Rate Gyro low output. Made Faulty motoro

exconsive noise,

2/12/58 Follow-up Rate and Stator Shaft of
Displacement. follow-up would not
rotate fmzny °

Water in cannon
plng. %&mg

& corroded.

dirty
Trouble in YAW
axis only,
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00200

30300

Unke.

140100

Unk,

2021200

220800

Unk,
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584,51

58=4,50

& L

58-837

Wets38

58-63
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Rea.aan for Proposel (cont,) ™ .

RAIE
4/4/58

4/2/53

8/6/57
8/25/57
1/2/58
2/10/58
6/17/58

6/17/58

4L/21/58

EESCRIFTION

Centrol - Follew-up
Cantrol -~ Follow-up

Control = Follow-ip
Cantrol = Followeup
Contrel ~ Follow-up
Contrel - Follow=wp

Ce2 Transmitter

Motor and Drive
Assembly :

Anmplifier Altitude
Cont,

SOMFLAINT

Osclllation in roll
axls in both faired
and gust,

Intermittent low
output,

1o oty

Too sensitive.
Oa cﬂlﬂ.tﬂa P

Inoperative,

Hard over in roll
axis gust position.

Ganpa.ssottsc'.ﬂs

and EW sdjust, scrows

would not correct
eTTOr,

Excessive noise from
ge1v0,

Mach Sensor
inoperative.

SAUSE

Continuity checks
0.K. Oseillation
was intermittent.

Follow-up Rotor
intermittently
Opelle

Open cirecult
in 1450D-)

1,50D0-1 output
erratic,

Open circuit
in 1450B-1

Open rotor,

Defective
C=2 Transmitter

Defective motor
and drive
assenmbly.

Internal
failuJ,‘BSQ
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Pags G

495100

18115

54120

28350

38305

346110

313:10

tnk,



